APPARATUS FOR CONTROLLING 



TEMPERATURE OF FINGERPRINT SENSOR FOR VEHICLE 
AND METHOD THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

5 [001 ] This application claims priority of Korean Application No. 

10-2003-0036384, filed on June 5, 2003, the disclosure of which is 

incorporated fully herein by reference. 
FIELD OF THE INVENTION 

[002] Generally, the present invention relates to an apparatus for controlling a 

10 fingerprint sensor temperature for a vehicle, and a method thereof. More particularly, the 
present invention relates to an apparatus and method for controlling a fingerprint sensor 
temperature utilizing a thermoelectric semiconductor. 
BACKGROUND OF THE INVENTION 

[003] A biometric sensor, a fingerprint sensor to be specific, is a fingerprint image 

15 capture device. The fingerprint sensor captures fingerprint images, matches the uniqueness of 
each print read by the sensor, and compares it to those stored in its module or local system 
database. Types of fingerprint sensors include static capacitive, dynamic capacitive, optic 
reflexive, and thermal line sensors, and all the fingerprint sensor types are generally known as 
optical sensors or semiconductor sensors. Of the various sensor types, considering vehicle 
20 vibration, optical sensors cannot be mounted on a vehicle. 

[004] Furthermore, the working temperature of semiconductor sensors is limited to 

within a predetermined range for stability and reliability of recognition, so it is required to 
control the semiconductor sensor temperature to within the predetermined range. 



[005] The information disclosed in this Background of the Invention section is only 

for enhancement of understanding of the background of the invention, and should not be taken 
as an acknowledgement or any form of suggestion that this information forms the prior art that 
is already known to a person skilled in the art. 
5 SUMMARY OF THE INVENTION 

[006] An exemplary apparatus for controlling fingerprint sensor temperature 

comprises a power source, a temperature sensor for detecting a fingerprint sensor temperature, 
a thermoelectric semiconductor assembly interposed between the fingerprint sensor and the 
power source for cooling or heating the fingerprint sensor according to a direction of a current 

10 from the power source to the thermoelectric semiconductor assembly, and a controller 
controlling the power source based on the fingerprint sensor temperature. 
[007] In a further embodiment, the thermoelectric semiconductor assembly 

comprises an n-type semiconductor, a p-type semiconductor, an electrode for conjunction 
between the n-type semiconductor and the p-type semiconductor, two counter electrodes 

15 respectively connected to the power source, and an intermediate element for heat transfer 
between the conjunction electrode and the fingerprint sensor. 
[008] Preferably, the intermediate element is formed with silicon. 

[009] In another embodiment, when the detected fingerprint sensor temperature is 

within a predetermined temperature range, the controller controls the power source to be off; 

20 when the detected fingerprint sensor temperature is higher than the highest temperature of the 
predetermined temperature range, the controller controls the power source to supply a reverse 
bias current to the thermoelectric semiconductor assembly; and when the detected fingerprint 
sensor temperature is lower than the lowest temperature of the predetermined temperature 
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range, the controller controls the power source to supply a forward bias current to the 
thermoelectric semiconductor assembly. 

[0010] Preferably, the predetermined temperature range is from 25°C to 37°C. 

[001 1] In yet another embodiment, the apparatus for controlling the fingerprint 

5 sensor temperature further comprises a door-unlock sensor such that the controller connects the 
power source to the thermoelectric semiconductor assembly if a door unlock signal is detected 
by the door unlock sensor. 

[0012] An exemplary method for controlling fingerprint sensor temperature 

comprises detecting temperature at a fingerprint sensor temperature, determining if the 

10 detected fingerprint sensor temperature is within a predetermined temperature range, cutting 
off the power source to the thermoelectric semiconductor assembly if the detected fingerprint 
sensor temperature is within the predetermined temperature range, applying a reverse bias 
current from the power source if the detected fingerprint sensor temperature is higher than the 
highest temperature of the predetermined temperature range, and applying a forward bias 

15 current to the thermoelectric semiconductor assembly from the power source if the detected 
fingerprint sensor temperature is lower than the lowest temperature of the predetermined 
temperature range. 

[0013] In a further embodiment, the method for controlling fingerprint sensor 

temperature further comprises detecting a door unlock signal before detecting the fingerprint 
20 sensor temperature, wherein the thermoelectric semiconductor assembly is connected to the 
power source if a door unlock signal is detected. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0014] The accompanying drawings, which are incorporated in and constitute a part of 

the specification, illustrate an embodiment of the invention, and, together with the description, 
serve to explain the principles of the invention: 
5 [0015] Fig. 1 is a block diagram of an apparatus for controlling a fingerprint sensor 

temperature according to an embodiment of this invention; and 

[0016] Fig. 2 is a flow chart showing a method for controlling a fingerprint sensor 

temperature according to an embodiment of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 [0017] A preferred embodiment of the present invention will hereinafter be described 

in detail with reference to the accompanying drawings. 

[0018] As shown in Fig. 1, the apparatus for controlling the fingerprint sensor 

temperature according to a preferred embodiment of the present invention includes a 
temperature sensor 1 10 for detecting fingerprint sensor temperature, a door unlock sensor 120 

15 for detecting a door unlock signal originating from the ignition key or a remote controller, a 
thermoelectric semiconductor assembly 150, a power source 140 (preferably a DC source) 
supplying current to the thermoelectric semiconductor assembly 150, and a controller 130 for 
controlling the power source 140 based on the fingerprint sensor temperature from the 
temperature sensor 110 and the door unlock signal from the door unlock sensor 120. 

20 [001 9] The thermoelectric semiconductor assembly 1 50 is interposed between the 

fingerprint sensor 160 and the power source 140, and it has an intermediate element 156 having 
contact with the fingerprint sensor 160 such that heat transfer to the fingerprint sensor 160 can 
be realized. The power source 140 is electrically connected to the thermoelectric 
semiconductor assembly 150, which is supplied with a forward bias current or a reverse bias 



current from the power source 140. The controller 130 receives a fingerprint sensor 
temperature signal from the temperature sensor 110, and a door unlock signal from the door 
unlock sensor 120 so as to determine on/off of the power source 140 and the direction of the 
current from the power source 140. 
5 [0020] The thermoelectric semiconductor assembly 150 has an n-type semiconductor 

151, a p-type semiconductor 152, an electrode 153 for conjunction between the n-type 
semiconductor and the p-type semiconductor, and two counter electrodes 154, 155 respectively 
connected to the p-type semiconductor 1 52 and the n-type semiconductor 151. The two counter 
electrodes 154, 155 are connected to the power source 140 in series. The conjunction electrode 

10 153 and the counter electrodes 154, 155 are formed as conductors. Furthermore, the 
intermediate element 156 is formed as a non-conductor, preferably of silicon. 
[0021] As shown in Fig. 2, the door unlock sensor 120 detects the door unlock signal 

and transmits it to the controller 130 at step S210, and the temperature sensor 110 detects the 
fingerprint sensor temperature and also transmits it to the controller 130. The term "T s " refers 

15 to "detected fingerprint sensor temperature," the term "T H " refers to "highest temperature of 
the predetermined temperature range" and the "T L " refers to "lowest temperature of the 
predetermined temperature range." 

[0022] The controller 130 determines whether T s is within a predetermined 

temperature range at step S220, the predetermined temperature range being set for fingerprint 
20 recognition with stability and reliability. Preferably, the predetermined temperature range is 
from25°C to 37°C. 

[0023] In the case that the T s is within the predetermined fingerprint sensor 

temperature range, the controller 130 cuts off the current supplied from the poiwer source 140 
to the thermoelectric semiconductor assembly 150, and in the case that the T s is not within the 
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predetermined temperature range, the controller 130 determines if the T s is higher than the T H 
at step S240. 

[0024] In the case that the T s is higher than the Th when the T s is not within the 

predetermined temperature range, the controller 130 controls the power source 140 such that a 
5 reverse bias current is applied to the thermoelectric semiconductor assembly 150 at step S250. 
[0025] If the reverse bias current is applied to the thermoelectric semiconductor 

assembly 150, electrons of the n-type semiconductor 151 and holes of the p-type 
semiconductor 152 move to the counter electrodes 154, 155 such that the conjunction electrode 
153 is cooled by the Peltier effect. Accordingly, heat transfer from the fingerprint sensor 160 to 
10 the conjunction electrode 153 occurs such that the T s is decreased. 

[0026] However, in the case that the T s is not higher than the Th when the T s is not 

within the predetermined temperature range, the controller 130 controls the power source 140 
such that a forward bias current is applied to the thermoelectric semiconductor assembly 150 at 
step S260. 

15 [0027] If the forward bias current is applied to the thermoelectric semiconductor 

assembly 150, electrons of the n-type semiconductor 151 and holes of the p-type 
semiconductor 152 move to the conjunction electrode 153 such that the conjunction electrode 
153 is heated. Accordingly, heat transfer from the conjunction electrode 153 to the fingerprint 
sensor 160 occurs such that the T s is increased. 

20 [0028] According to the apparatus and the method for controlling the fingerprint 

sensor temperature, the fingerprint sensor temperature is maintained within a predetermined 
temperature range such that the fingerprint sensor can be provided to the vehicle with stability 
and reliability regardless of driving conditions. 
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